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(54) ELECTRONIC CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an electronic 
camera that automatically adjusts a gradation expression 
of image data in matching with diversified objects by 
providing a split photometric sensor, which divides the 
object into a plurality of areas and senses them, to the 
electronic camera and changing a gradation conversion 
characteristic in response to a split photometric result 
of the split photometric sensor. 

SOLUTION: A split photometric sensor 15 consists of a 
photometric element where a plurality of photoelectric 
conversion elements with sensitivity in RGB colors is 
arranged in a matrix, divides an object into a plurality of 
areas and applies photometric processing to them. The 
electronic camera is provided with a microprocessor 27. 
The microprocessor 27 instructs a gradation conversion 
section 25 to change its characteristic to a soft 
gradation curve and instructs a color difference 
arithmetic section 26 to change its characteristic to a 
soft gradation use color conversion matrix. Thus, the 

electronic camera properly and automatically adjusts its gradation conversion characteristic and 
its color conversion characteristic in response to a split photometric result. Thus, the electronic 
camera can obtain image data in an excellent gradation expression at all times in preparation for 
diversified photographing states. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the electronic camera which is equipped with the division photometry sensor 
which divides said photographic subject (boundary) into two or more fields, and measures the 
strength of the light in an electronic camera equipped with an image pick-up means picturizes a 
photographic subject and generate image data, and a gray-scale-conversion means which carries 
out gray scale conversion of the image data generated with said image pick-up means, and is 
characterized by for said gray-scale-conversion means to change the property of gray scale 
conversion according to the division photometry result of said division photometry sensor. 
[Claim 2] In an electronic camera according to claim 1 said gray-scale-conversion means When 
it has a means to judge contrast in a screen based on said division photometry result and 
contrast in said screen judges with it being scarce to a weak and visual gradation change An 
electronic camera characterized by changing the gradation transfer characteristic in "the 
direction which emphasizes gradation change", and changing the gradation transfer 
characteristic in "the direction which weakens gradation change" when contrast in said screen is 
too strong conversely and it judges with it being scarce to a visual gradation change. 
[Claim 3] In an electronic camera according to claim 1 or 2 said gray-scale-conversion means It 
is based on a division photometry result by said division photometry sensor. The - highest 
brightness value Bvmax - A brightness value made into a brightness difference dBv of the 
minimum brightness value Bvmin, the - highest brightness value, and the minimum brightness 
value, and criteria of an exposure setup of the - aforementioned image pick-up means (a control 
brightness value Bvamp), An electronic camera characterized by obtaining at least one data in a 
brightness difference and scene distinction of the luminance distribution and the screen upper 
and lower sides in a brightness difference with a brightness value of a division field, and - screen, 
and changing the gradation transfer characteristic corresponding to this data. 
[Claim 4] In an electronic camera given in any 1 term of claim 1 thru/or claim 3 said gray-scale- 
conversion means When a brightness difference of a brightness value (a control brightness value 
Bvamp) and a brightness value of each division field which are made into criteria of an exposure 
setup of said image pick-up means judges whether it falls within a predetermined range and falls 
within a predetermined range An electronic camera characterized by judging that the whole 
screen is bearish contrast and changing the property of gray scale conversion in "the direction 
which emphasizes gradation change." 

[Claim 5] In an electronic camera given in any 1 term of claim 1 thru/or claim 4 said gray-scale- 
conversion means It judges whether conditions of "the highest brightness value Bvmax not being 
saturated in an exposure setup of said image pick-up means" and "a brightness difference of the 
highest brightness value Bvmax and a control brightness value Bvamp exceeding the 1st 
threshold" are satisfied. An electronic camera characterized by judging that some images which 
have gradation information are in white jump orientation when satisfying said conditions, and 
changing the property of gray scale conversion in "the direction which weakens gradation 
change." 

[Claim 6] Said gray-scale-conversion means is an electronic camera with which a high 
brightness object is characterized by judging that it is located in a screen and controlling 
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property modification of gray scale conversion when judging whether a brightness difference dBv 
of the highest brightness value Bvmax and the minimum brightness value Bvmin exceeds the 2nd 
threshold in an electronic camera given in any 1 term of claim 1 thru/or claim 5 and exceeding 
the 2nd threshold. 

[Claim 7] It is the electronic camera characterized by for said gray-scale-conversion means 
changing the property of gray scale conversion in "the direction which makes an image bright" in 
an electronic camera equipped with an image pick-up means to picturize a photographic subject 
and to generate image data, and a gray-scale-conversion means which carries out gray scale 
conversion of the image data generated with said image pick-up means in the case of 
monochrome photography Mohd t and making detailed gradation change clear. 
[Claim 8] It is the electronic camera characterized by said color conversion means changing the 
color transfer characteristic corresponding to property modification of gray scale conversion by 
said gray-scale-conversion means in an electronic camera equipped with an image pick-up 
means to picturize a photographic subject and to generate image data, a gray-scale-conversion 
means to perform gray scale conversion of said image data, and a color conversion means to 
perform color conversion of said image data. 

[Claim 9] It is the electronic camera characterized by changing the color transfer characteristic 
in the direction which erases hue change of image data to which said color conversion means 
originates in property modification of said gray-scale-conversion means in an electronic camera 
according to claim 8 inside. 

[Claim 10] It is the electronic camera characterized by changing the color transfer characteristic 
in the direction which amends color tone change of image data to which said color conversion 
means originates in property modification of said gray-scale-conversion means in an electronic 
camera according to claim 8 or 9. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the electronic camera 
which changes the gradation transfer characteristic of image data based on the result of a 
division photometry. 
[0002] 

[Description of the Prior Art] Conventionally, in the electronic camera, the gradation property of 
an image sensor proper was amended, and gray scale conversion, such as gamma amendment, 
was carried out to the picturized image data from the purposes, such as doubling with the 
nonlinear gradation display property by the side of a monitoring device. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional electronic camera, 
when the big photographic subject of a brightness difference existed in the screen, in an image 
sensor, it is easy to produce black crushing and a white jump, and was easy to produce the 
problem that a detailed gradation change is insufficient and is in sight. Moreover, when the 
brightness difference in a screen was extremely small, MERIHARI of the whole screen is lost and 
it was easy to produce conversely the problem that it is visible by the sleepy image. 
[0004] So, it aims at offering the electronic camera which carries out the automatic regulation of 
the gradation expression of image data according to various photographic subjects in invention 
according to claim 1 to 7. Moreover, it aims at offering the electronic camera which carries out 
the automatic regulation of the color information on an image to compensate for modification of 
the gradation transfer characteristic in invention according to claim 8 to 10. 
[0005] 

[Means for Solving the Problem] Hereafter, The means for solving a technical problem is 
explained for a sign of an operation gestalt ( drawing 1 , drawing 2 ) with matching. In addition, 
matching here is for reference and does not limit this invention. 

[0006] «claim 1» In an electronic camera equipped with an image pick-up means (13) for 
invention according to claim 1 to picturize a photographic subject, and to generate image data, 
and a gray-scale-conversion means (25 27) which carries out gray scale conversion of the image 
data generated with an image pick-up means It has a division photometry sensor (1 5) which 
divides a photographic subject (boundary) into two or more fields, and measures the strength of 
the light, and a gray-scale-conversion means is characterized by changing the property of gray 
scale conversion according to a division photometry result of a division photometry sensor. 
[0007] With the above-mentioned configuration, it matches with a division photometry result and 
the gradation transfer characteristic of image data is changed. Usually, photographic subject 
information with abundant strength of contrast in a screen, luminance distribution conditions in a 
screen, luminous-intensity-distribution conditions of a backlight/follow light, area of an un- 
proper exposed region, etc. can be acquired from this kind of division photometry result. 
Therefore, in this invention, such abundant photographic subject information is utilized and it 
becomes possible to rationalize the gradation transfer characteristic of image data finely. 
[0008] «claim 2» Invention according to claim 2 is set to an electronic camera according to 
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claim 1. A gray-scale-conversion means (25 27) When it has a means (27) to judge contrast in a 
screen based on a division photometry result and contrast in a screen judges with it being 
scarce to a weak and visual gradation change It is characterized by changing the gradation 
transfer characteristic in ''the direction which emphasizes gradation change", and changing the 
gradation transfer characteristic in "the direction which weakens gradation change", when 
contrast in a screen is too strong conversely and it judges with it being scarce to a visual 
gradation change. 

[0009] With the above configurations, if a gray-scale-conversion means judges with contrast in a 
screen being weak from a division photometry result, the gradation transfer characteristic will be 
changed in the direction which emphasizes gradation change. Consequently, a gradation 
expression of image data is rich in boom hoisting, a detail of an image comes to be expressed 
still more clearly, and more beautiful image data is obtained. On the other hand, if a gray-scale- 
conversion means judges with contrast in a screen being strong from a division photometry 
result, the gradation transfer characteristic will be changed in the direction which weakens 
gradation change. In this case, a detailed gradation component which is in a white-level or black 
level side, and was hard to look visual moves to middle gradation approach a little. Consequently, 
these gradation components that were hard to be visible appear clearly, and beautiful image data 
of a delicate gradation expression is obtained. 

[0010] «claim 3» Invention according to claim 3 is set to an electronic camera according to 
claim 1 or 2. A gray-scale-conversion means (25 27) It is based on a division photometry result 
by division photometry sensor (15). The - highest brightness value Bvmax - A brightness value 
made into the brightness difference dBv of the minimum brightness value Bvmin, the - highest 
brightness value, and the minimum brightness value, and criteria of an exposure setup of - image 
pick-up means (control brightness value Bvamp), It is characterized by obtaining at least one 
data in a brightness difference and scene distinction of the luminance distribution and the screen 
upper and lower sides in a brightness difference with a brightness value of a division field, and - 
screen, and changing the gradation transfer characteristic according to obtained data. 
[0011] Each data which carried out [ above-mentioned ] listing is data called for from a division 
photometry result, and is data especially effective when classifying the feature of a photographic 
subject. Therefore, modification actuation of the gradation transfer characteristic which reflected 
the feature of a photographic subject exactly is attained by using any one of such the data. 
[0012] «claim 4» Invention according to claim 4 is set to an electronic camera given in any 1 
term of claim 1 thru/or claim 3. A gray-scale-conversion means (25 27) When a brightness 
difference of a brightness value (control brightness value Bvamp) and a brightness value of each 
division field which are made into criteria of an exposure setup of an image pick-up means 
judges whether it falls within a predetermined range and falls within a predetermined range It is 
characterized by judging that the whole screen is bearish contrast and changing the property of 
gray scale conversion in "the direction which emphasizes gradation change." 
[0013] Usually, a division photometry is performed in the condition of differing from exposure 
conditions at the time of an image pick-up, such as a condition of release drawing. Moreover, an 
exposure setup of an image pick-up means is intentionally shifted by a manual exposure setup, 
exposure amendment, etc. in many cases. So, with the above-mentioned configuration, bearish 
contrast is judged by only a part of the control brightness value Bvamp shifting a brightness 
value of each division field relatively, and judging whether this relative brightness difference falls 
within a predetermined range. With the above-mentioned configuration, the gradation transfer 
characteristic is changed in the direction which emphasizes gradation change to a judgment of 
such bearish contrast. Therefore, gradation change of a middle region is emphasized 
appropriately and clear beautiful image data which was rich in gradation change is obtained. 
[0014] «claim 5» Invention according to claim 5 is set to an electronic camera given in any 1 
term of claim 1 thru/or claim 4. A gray-scale-conversion means (25 27) It judges whether 
conditions of "the highest brightness value Bvmax not being saturated in an exposure setup of 
an image pick-up means" and "a brightness difference of the highest brightness value Bvmax 
and the control brightness value Bvamp exceeding the 1st threshold" are satisfied. When 
satisfying conditions, it is characterized by judging that some images which have gradation 
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information are in white jump orientation, and changing the property of gray scale conversion in 
"the direction which weakens gradation change." 

[0015] The following two condition judgings are performed with the above-mentioned 
configuration. 

** When these condition ****s to which a brightness difference of the ** highest brightness 
value Bvmax and the control brightness value Bvamp with which the highest brightness value 
Bvmax is not saturated in an exposure setup of an image pick-up means exceeds the 1st 
threshold are satisfied, it can judge with some images being in white jump orientation, though it 
has gradation information. With the above-mentioned configuration, the gradation transfer 
characteristic is changed in the direction which weakens gradation change to such a judgment. 
At this time, a detailed gradation component which is in white jump orientation and was hard to 
look visual moves to middle gradation approach a little. Consequently, a gradation expression of 
the whole screen becomes rich visually, and beautiful image data of delicate depiction is 
obtained. 

[0016] «claim 6» Invention according to claim 6 is set to an electronic camera given in any 1 
term of claim 1 thru/or claim 5. A gray-scale-conversion means (25 27) When judging whether 
the brightness difference dBv of the highest brightness value Bvmax and the minimum brightness 
value Bvmin exceeds the 2nd threshold and exceeding the 2nd threshold, high brightness objects 
(the sun, a lighting implement, highlights, etc.) are characterized by judging that it is located in a 
screen and controlling property modification of gray scale conversion. 

[0017] If it judges simply that it is high contrast and gradation change is generally weakened 
when a high brightness object is located in a screen, a gradation expression of main photographic 
subjects will be spoiled greatly. So, with the above-mentioned configuration, when so large that 
the brightness difference dBv exceeds the 2nd threshold, property modification of gray scale 
conversion is controlled. Consequently, it becomes possible to avoid certainly fault — a 
gradation expression of main photographic subjects is spoiled. 

[0018] «claim 7» In the case of monochrome photography Mohd, in an electronic camera 
equipped with an image pick-up means for invention according to claim 7 to picturize a 
photographic subject, and to generate image data, and a gray-scale-conversion means which 
carries out gray scale conversion of the image data generated with said image pick-up means, a 
gray-scale-conversion means (25 27) is characterized by changing the property of gray scale 
conversion in "the direction which makes an image bright", and making detailed gradation change 
clear. 

[0019] As general orientation, describing a detailed gradation change as vividly as possible is 
liked by monochrome photography. So, in the case of monochrome photography Mohd, with the 
above-mentioned configuration, the property of gray scale conversion is changed in "the 
direction which makes an image bright." Consequently, it enables a part only whose part without 
color change was a dark flat expression to obtain a relief and clear beautiful monochrome image 
data of a shade (detailed gradation change). 

[0020] «claim 8» Invention according to claim 8 is characterized by a color conversion means 
changing the color transfer characteristic corresponding to property modification of gray scale 
conversion by gray-scale-conversion means in an electronic camera equipped with an image 
pick-up means (15) to picturize a photographic subject and to generate image data, a gray- 
scale-conversion means (25 27) to perform gray scale conversion of image data, and a color 
conversion means (26 27) to perform color conversion of image data. 

[0021] With the above-mentioned configuration, it becomes possible with property modification 
of gray scale conversion to carry out the automatic regulation of the property of color 
conversion. 

[0022] «claim 9» Invention according to claim 9 is characterized by a color conversion means 
(26 27) changing the color transfer characteristic in the direction which erases hue change of 
image data resulting from property modification of a gray-scale-conversion means (25 27) inside 
in an electronic camera according to claim 8. 

[0023] Ideally, a hue does hot change with property modification of gray scale conversion. 
However, originating in property modification of gray scale conversion, and producing a slight hue 
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gap by color temperature setup of a display monitor etc., is expected. With the above-mentioned 
configuration, the color transfer characteristic is changed in the direction which erases hue 
change which originates in property modification of gray scale conversion, and is produced inside 
supposing such a condition. Consequently, a hue gap is amended and it becomes possible to 
obtain image data of an exact hue. 

[0024] «claim 10» Invention according to claim 10 changes the color transfer characteristic in 
the direction which amends color tone change of image data to which a color conversion means 
(26 27) originates in property modification of a gray-scale-conversion means (25 27) in an 
electronic camera according to claim 8 or 9. 

[0025] It is expected that originate in property modification of gray scale conversion, and a color 
of image data becomes thin or becomes deep. With the above-mentioned configuration, the color 
transfer characteristic (especially saturation) is changed in the direction which amends color 
tone change of image data resulting from property modification of gray scale conversion 
supposing such a condition. Consequently, it is lost that thickness of a color of image data 
changes extremely, and it becomes possible to obtain image data of a natural color tone. 
[0026] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
using a drawing. In addition, this operation gestalt is an operation gestalt corresponding to 
invention according to claim 1 to 10. 

[0027] Configuration» of «operation gestalt Drawing 1 is drawing showing the outline 
configuration of the electronic camera 11 in this operation gestalt As shown in drawing 1 , an 
electronic camera 1 1 is equipped with a taking lens 12. An image sensor 13 is arranged through 
mirror box 12a at the image space side of this taking lens 12. The finder light study system 14 is 
arranged in the reflective direction of this mirror box 12a. The division photometry sensor 15 is 
formed in a part of this finder light study system 14. The division photometry sensor 15 here 
consists of photometry elements which arranged two or more optoelectric transducers which 
have sensitivity in RGB, respectively in the shape of a matrix, divides a field into two or more 
fields, and measures the strength of the light 

[0028] Drawing 2 is the block diagram showing the signal-processing system of an electronic 
camera 11. In drawing 2 , linear quantization of the image data picturized with the image sensor 
13 is carried out in the A/D-conversion circuit 21, and digital conversion is carried out to image 
data with a color [ RGB each ] of 12 bits. After this image data by which digital conversion was 
carried out is processed through the clamp processing section 22 which performs clamp 
processing, the white balance controller 23 which performs white balance adjustment, and the 
black level amendment section 24 which performs black level amendment in order, it is inputted 
into the gradation transducer 25 and the color difference operation part 26. 
[0029] In this gradation transducer 25, gray scale conversion is performed to image data with a 
color [ RGB each ] of 12 bits, and image data with a color [ RGB each ] of 8 bits is outputted. In 
this color difference operation part 26, image data with a color [ this / RGB each ] of 8 bits is 
multiplied by the color transformation matrix, and it changes into brightness Y and the color 
difference Cb and Cr. Thus, after the processed brightness color difference data YCbCr passes 
through picture compression processing of JPEG compression etc., it is recorded on a memory 
card etc. On the other hand, the microprocessor 27 for system controls is formed in an 
electronic camera 11. This microprocessor 27 is preceded with signal processing of image data, 
and performs a setup of the gradation transducer 25 and the color difference operation part 26 
of operation. 

[0030] » of «operation gestalt of operation Drawing 3 is drawing explaining the configuration 
routine of the gradation transducer 25 performed by the microprocessor 27 and the color 
difference operation part 26 of operation. Drawing 4 is drawing showing four kinds of gradation 
curves set up by the microprocessor 27. In addition, these gradation curves are the format of 
table data etc., respectively, and are beforehand memorized in the gradation transducer 25. 
Drawing 5 is drawing having shown the inclination (it is equivalent to gradation change) of three 
kinds of gradation curves as compared with the inclination of a standard gradation curve. 
Hereafter, actuation of this operation gestalt is explained along with the step of operation shown 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



04/03/09 



5/8 s<— v? 



in these drawing 3 . 

[0031] [Step S1] A microprocessor 27 judges first whether the electronic camera 11 is set as 
monochrome photography Mohd. Here, when set as monochrome photography Mohd, a 
microprocessor 27 shifts actuation to step S4. On the other hand, when not set as monochrome 
photography Mohd, a microprocessor 27 shifts actuation to step S5. 

[0032] [Step S2] microprocessor 27 directs property modification in a gray shade curve to the 
gradation transducer 25. Moreover, a microprocessor 27 directs property modification to the 
color transformation matrix for gray shades to the color difference operation part 26. A 
microprocessor 27 ends a configuration routine of operation after such directions. In addition, 
both the properties directed here have the following features. 

O Gray shade curve It is the property which raises the gradation applied to a middle region 
from a black side compared with a standard gradation curve, and makes an image bright (refer to 
drawing 4 ). The whole image becomes bright visually as a result of such gray scale conversion. 
Consequently, the difference in the color tone of a photographic subject which tends to be 
buried in the shading section etc. comes to be vividly expressed as a delicate shade (gradation 
difference), and becomes possible [ obtaining beautiful monochrome image data ]. 
O Color transformation matrix for gray shades Here, the color tone of a color picture and the 
thickness of a color use what adjusted the transform coefficient of brightness Y subjectively so 
that it may be beautifully changed as a shade of brightness Y. 

[0033] [Step S3] microprocessor 27 acquires the division photometry result at the time of the 
image pick-up of the image data which is a processing object from the division photometry 
sensor 15. 

[0034] The [step S4] microprocessor 27 judges whether the following conditional expression (1) 
and (2) are satisfied. 

| Highest brightness value Bvmax-control brightness value Bvamp|<=H1 (1) 
| Minimum brightness value Bvmin-control brightness value Bvamp|<=H2 .. (2) 
In addition, in a top type, the control brightness value Bvamp is a brightness value made into the 
criteria of an exposure setup of an electronic camera 11. For example, in AE photography, the 
control brightness value Bvamp is computed from a division photometry result according to the 
calculation conditions for a multi-pattern photometry etc. Moreover, the highest brightness value 
Bvmax is equivalent to the maximum in the brightness value of each division field. The minimum 
brightness value Bvmin is equivalent to the minimum value in the brightness value of each 
division field. Furthermore, H1 and H2 are boundary value which defines the maximum minimum 
for distinguishing whether it is bearish contrast, for example, they are set as an about 0.5-Bv 
value. 

[0035] Since (the brightness value-control brightness value Bvamp of each division field) falls 
within a predetermined range (-H2-H1) altogether when satisfying the above conditional 
expression (1) and (2) both, it can be judged that it is bearish contrast. In this case, a 
microprocessor 27 shifts actuation to step S7. On the other hand, when not satisfied also with 
one of conditional expression (1) and (2), a microprocessor 27 shifts actuation to step S8. 
[0036] [Step S5] microprocessor 27 directs property modification in a high contrast gradation 
curve to the gradation transducer 25. Similarly, a microprocessor 27 directs property 
modification to the color transformation matrix for high contrast gradation to the color difference 
operation part 26. A microprocessor 27 ends a configuration routine of operation after such 
directions. In addition, both the properties directed here have the following features. 
O High contrast gradation curve .. Compared with a standard gradation curve, it is the property 
which emphasized gradation change of a middle region sharply (refer to drawing 5 ). As a result 
of such gray scale conversion, gradation change which concentrated on the middle region and 
was not noticeable is expanded, and the clear beautiful image data which was rich in gradation 
change is obtained. 

O Color transformation matrix for high contrast gradation .. What defined the transform 
coefficient of the color difference CbCr so that the hue change by the high contrast gradation 
curve might be negated and saturation change might be amended. In addition, subjectivity 
evaluation of the image after color difference conversion etc. was repeated in a tentative way, 
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and specifically, the transform coefficient is defined so that the image data of a natural tint may 
be obtained. 

[0037] [Step S6] microprocessor 27 judges whether the following conditional expression (3) and 
(4) are satisfied. 

L1 <=| highest brightness value Bvmax-control brightness value Bvamp|<=L2 .. (3) 
| Highest brightness value Bvmax-minimum brightness value Bvmin|<=L3 .. (4) 
In addition, in a top type, in the exposure setup electronic camera 11 on the basis of the control 
brightness value Bvamp, L1 is a threshold forjudging whether the highest brightness value Bv 
serves as white jump orientation, for example, is set as an about two-Bv value. Moreover, L2 is a 
threshold forjudging whether the highest brightness value Bv is saturated with the control 
brightness value Bvamp in the electronic camera 1 1 by which an exposure setup was carried out, 
for example, is set as an about three-Bv value. Furthermore, L3 is a threshold forjudging 
whether high brightness objects, such as the sun, are located in a screen, for example, is set as 
an about five-Bv value. 

[0038] When the above conditional expression (3) and (4) are satisfied [ both ], some images 
which have gradation information are in white jump orientation, and it can be judged that high 
brightness bodies, such as the sun, do not exist in a screen. In this case, a microprocessor 27 
shifts actuation to step S9. On the other hand, when not satisfied also with one of conditional 
expression (3) and (4), a microprocessor 27 shifts actuation to step S10. 

[0039] [Step S7] microprocessor 27 directs property modification in a bearish gradation curve to 
the gradation transducer 25. Similarly, a microprocessor 27 directs property modification to the 
color transformation matrix for bearish gradation to the color difference operation part 26. A 
microprocessor 27 ends a configuration routine of operation after such directions. In addition, 
both the properties directed here have the following features. 

O Bearish gradation curve .. Compared with a standard gradation curve, it is the property which 
weakened gradation change of a middle region (refer to drawing 5 ). The gradation component 
which was not visually [ because of white jump orientation ] conspicuous moves to middle 
gradation approach as a result of such gray scale conversion. Moreover, the gradation 
component which was not visually [ because of black crushing etc. ] conspicuous in coincidence 
also moves to middle gradation approach. Consequently, the gradation expression of the whole 
screen becomes smoothly and rich visually, and the beautiful image data of delicate depiction is 
obtained. 

O Color transformation matrix for bearish gradation What defined the transform coefficient of 
the color difference CbCr so that the hue change by the bearish gradation curve might be 
negated and saturation change might be amended. In addition, subjectivity evaluation of the 
image after color difference conversion etc. was repeated in a tentative way, and specifically, the 
transform coefficient is defined so that the image data of a natural tint may be obtained. 
[0040] [Step S8] microprocessor 27 does not direct property modification. Consequently, the 
gradation transducer 25 maintains a setup of a standard gradation curve (for example, gamma 
amendment curve) as it is. Moreover, the color difference operation part 26 maintains a setup of 
the color transformation matrix for standard gradation as it is. As explained above, an electronic 
camera 1 1 is adapted for a division photometry result, and the gradation transfer characteristic 
and the color transfer characteristic carry out an automatic regulation appropriately. Therefore, 
various photography conditions are coped with and it becomes possible to obtain the image data 
of an always good gradation expression. 

[0041] Effect» of «operation gestalt If it judges with conditional expression (1) by actuation 
explained above and judges with the contrast in a screen being weak by (2) with this operation 
gestalt, the gradation transfer characteristic will be changed in the direction which emphasizes 
gradation change. Consequently, it becomes possible to amend bearish contrast and to obtain 
beautiful image data. 

[0042] Moreover, with this operation gestalt, if it judges with the contrast in a screen being 
strong by conditional expression (3), the gradation transfer characteristic will be changed in the 
direction which weakens gradation change. Consequently, high contrast contrast is amended and 
it becomes possible to obtain the beautiful image data of delicate depiction. Furthermore, when 
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not satisfied with this operation gestalt of conditional expression (4), it judges that a high 
brightness object is located in a screen, and property modification of gray scale conversion is 
controlled. Consequently, it becomes possible to avoid certainly fault — the gradation expression 
of main photographic subjects is spoiled. 

[0043] Moreover, with this operation gestalt, the property of gray scale conversion is changed in 
"the direction which makes an image bright" in monochrome photography Mohd. Consequently, it 
becomes possible to obtain clear beautiful monochrome image data. Moreover, with this 
operation gestalt, the property of color conversion is automatically adjusted to compensate for 
property modification of gray scale conversion. Consequently, it becomes possible to obtain the 
image data of an always natural tint irrespective of property modification of gray scale 
conversion. 

[0044] Supplementary matter» of «operation gestalt In addition, with the operation gestalt 
mentioned above, although the division photometry sensor 1 5 is formed separately from an image 
sensor 13 (image pick-up means), it is not limited to such a configuration. For example, an image 
sensor 13 may be used as a division photometry sensor. Moreover, although the gradation curve 
and the color transformation matrix are chosen with the operation gestalt mentioned above along 
the flow chart shown in drawing 3 , it is not limited to this. For example, a table as shown in 
drawing 6 may be used. In this case, based on a division photometry result (or photography 
Mohd), a proper gradation curve and a color transformation matrix can be quickly chosen by 
performing "refer to the table." 

[0045] In addition, the fine condition judging is performed with the operation gestalt mentioned 
above, combining [ two or more ] the highest brightness value, a control brightness value, etc. It 
becomes possible to distinguish various photographic subjects finely and to change the gradation 
transfer characteristic more exactly by such condition judging. However, it is not limited to such 
a condition judging. What is necessary is generally, just to change the gradation transfer 
characteristic corresponding to a division photometry result For example, from a division 
photometry result, at least one data in "the highest brightness value Bvmax", the "minimum 
brightness value Bvmin", the "maximum brightness difference dBv in a screen", "the brightness 
difference of the control brightness value Bvamp and the brightness value of a division field", 
"the brightness value of a division field", and an "average luminance difference" may be 
obtained, and the gradation transfer characteristic may be changed corresponding to this data. 
[0046] Moreover, "the luminance distribution in a screen" or "the brightness difference of the 
screen upper and lower sides" may be searched for from a division photometry result, and the 
property of gray scale conversion may be changed corresponding to the data. Since the 
luminous-intensity-distribution conditions (a backlight/follow light) of a photographic subject, the 
rate of the empty occupied in a screen, etc. can be distinguished, it becomes possible from 
these data to choose the gradation transfer characteristic suitable for these. Moreover, in the 
light of the observation data in various photography scenes, a division photometry result is 
classified, a photography scene is distinguished, and you may make it change the gradation 
transfer characteristic corresponding to the scene distinction. It becomes possible to choose the 
gradation transfer characteristic suitable for a photography scene by such actuation. 
[0047] In addition, with the operation gestalt mentioned above, it has judged whether based on 
the maximum brightness difference dBv, a high brightness object exists in a screen. Although 
this method is the outstanding method of judging certainly whether the maximum brightness 
difference dBv is settled in the gradation expression region of an image sensor, it is not limited 
to this. What is necessary is to judge whether the value of the highest brightness value Bvmax 
has projected in the screen generally, to judge that the high brightness object exists and just to 
control property modification of gray scale conversion, when having projected. 
[0048] 

[Effect of the Invention] As explained above, since it matches with a division photometry result 
and the gradation transfer characteristic of image data is changed, by invention according to 
claim 1, it becomes possible to rationalize the gradation expression of image data certainly 
corresponding to the detailed brightness information of a photography scene. 
[0049] In invention according to claim 2, if it judges with the contrast in a screen being weak 
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from a division photometry result, since the gradation transfer characteristic will be changed in 
the direction which emphasizes gradation change, it becomes possible to obtain the rich beautiful 
image data of a gradation expression. Moreover, if it judges with the contrast in a screen being 
strong from a division photometry result on the other hand, since the gradation transfer 
characteristic will be changed in the direction which weakens gradation change, the gradation 
expression of the whole screen becomes rich visually, and becomes possible [ obtaining the 
beautiful image data of delicate depiction ]. 

[0050] Each data enumerated in invention according to claim 3 is data called for from a division 
photometry result, and is data which extracted the feature of a photographic subject. Therefore, 
property modification which reflected the feature of a photographic subject exactly is attained by 
making a property change of gray scale conversion corresponding to one of such the data. 
[0051] In invention according to claim 4, since it judges whether (the brightness value-control 
brightness value Bvamp of each division field) falls within a predetermined range altogether, it 
can judge correctly whether it is bearish contrast irrespective of an exposure setup of an image 
pick-up means. Furthermore, since the gradation transfer characteristic is changed in the 
direction which emphasizes gradation change corresponding to the judgment of this bearish 
contrast, it becomes possible to obtain the image data which was rich in gradation change. 
[0052] In invention according to claim 5, though it has gradation information, it can judge 
correctly whether the part of white jump orientation exists in a screen. Furthermore, since the 
gradation transfer characteristic is changed in the direction which copes with such a part and 
weakens gradation change, the gradation expression of the whole screen becomes rich visually, 
and becomes possible [ obtaining the image data of delicate depiction ]. 

[0053] In invention according to claim 6, since property modification of gray scale conversion is 
controlled when a high brightness object is located in a screen, it becomes possible to avoid 
certainly fault — the gradation expression of main photographic subjects is spoiled. 
[0054] In invention according to claim 7, it becomes possible in the case of monochrome 
photography Mohd, to obtain clear monochrome image data, since the property of gray scale 
conversion is changed in "the direction which makes an image bright" 

[0055] In invention according to claim 8, it becomes possible to adjust the property of color 
conversion automatically to compensate for property modification of gray scale conversion. 
[0056] In invention according to claim 9, hue change which originates in property modification of 
gray scale conversion, and is produced is erased inside, and it becomes possible to obtain the 
image data of an exact hue. 

[0057] In invention according to claim 10, color tone change of the image data resulting from 
property modification of gray scale conversion is amended, and it becomes possible to obtain the 
good image data of a natural color tone. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline configuration of the electronic camera 1 1 in this 
operation gestalt. 

[Drawing 2] It is the block diagram showing the signal-processing system of an electronic 
camera 11. 

[Drawing 3] It is drawing showing the configuration routine of operation which a microprocessor 
27 performs. 

[Drawing 4] It is drawing showing a gradation curve. 

[Drawing 5] It is drawing having shown the inclination (strength of gradation change) of a 
gradation curve. 

[Drawing 6] It is drawing showing an example of the matrix for selection of a gradation curve. 
[Description of Notations] 

1 1 Electronic Camera 

12 Taking Lens 
12a Mirror box 

13 Image Sensor 

14 Finder Light Study System 

15 Division Photometry Sensor 
21 A/D-Conversion Circuit 

24 Black Level Amendment Section 

25 Gradation Transducer 

26 Color Difference Operation Part 

27 Microprocessor 



[Translation done.] 
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